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Claims : 

[Claim 1] A method of controlling slime to be generated by 
microorganisms which comprises installing a hydrophilic fiber- 
like material so as to cover a place where the slime is generated 
and periodically or occasionally exchanging the hydrophilic 
fiber-like material, 

[Claim 2] A method of controlling slime of claim 1, wherein the 
hydrophilic fabric- like material is a woven fabric or nonwoven 
fabric composed of antibacterial fibers having ion -exchange groups 
in the side chains, 

[Claim 3] A method of controlling slime of claim 2, wherein the 
ion exchange group is at least one ion exchange group selected from 
a sulfonic group, a carboxylic group, an amino group, and a 
quaternaary ammonium group. 

[Claim 4] A method of controlling slime of claim 1, wherein the 
hydrophilic fabric-like material is a woven fabric or nonwoven 
fabric to be allowed to carry an antibacterial substance by ion- 
exchange reaction. 

[Claim 5] An slime control water receiver device for controlling 
slime to be generated by microorganisms comprising installing a 
hydrophilic fiber-like material so as to cover the water receiver 
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device . 



Relevant Portions in Specification: 

[from page 2, left column, line 40 to right column, line 12] 
[0003] 

[Problem to Be Solved by the Invention] 

The present invention has an object to provide a simple and 
effective slime controlling method which suppresses the generation 
of slime in a water receiver device and piping for condensed water, 
cooling water or the lilce to prevent clogging of the water receiver 
device and the piping and a slime controlling water receiver 
device . 
[0004] 

[Means to Solve the Problem] 

To solve the above described problems, according to the 
present invention, in the method of controlling slime to be 
generated by microorganism, a hydrophilic fabric -lilce material is 
installed so as to cover the place where the slime is generated 
and the fiber- like material is periodically or occasionally 
exchanged. In this slime controlling method, the hydrophilic 
fabric-li3ce material is preferably a woven fabric or nonwoven 
fabric composed of antibacterial fibers having ion exchange groups , 
and the ion-exchange groups in the side chains consist of 
preferably at least one ion exchange group selected from a sulfonic 
group , a carboxylic group , an amino group and a quaternary ammonium 
group. Further, the hydrophilic fabric -lilce material may be a 
woven fabric or nonwoven fabric which is allowed to carry an 
antibacterial substance by ion-exchange reaction. In addition, 
according to the present invention, in the water receiver device 
for controlling slime to be generated by microorganisms, a 
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hydrophilic fabric- like material is installed so as to cover the 
water receiver device • 

[from page 3, left column, line 4 to page 4, left coliamn, line 18] 

Of the above described ion-exchange groups which exhibit 
antibacterial action, anion exchange groups are effective and 
particularly a quaternary airanonium group is superior. As the 
quaternary ammonium group, one obtained by graft polymerizing 
chloromethylstyrene , and then reacting the resulting product with 
an trialkylamine and one obtained by graft polymerizing 
vinylpyridine , and then reacting the resulting product with an 
alkyl halide can be mentioned. 

[0008] As the antibacterial substance to be carried by the 

ion-exchange groups, there are a metallic ion such as copper and 
silver ions ; a quaternary ammonium salt such as an 
alkyltrimethylammonium salt, an alkylpyridium salt and an 
alkylquinolinium salt; a surface active agent such as of the 
betaine type, an aminocarboxylic acid salt and an imidazole 
derivative; a phenolic compound such as o-phenylphenol, phenol, 
cresol, resorcin and thymol; an organic acid such as benzoic acid, 
sorbic acid and propionic acid; and a substance derived from a 
natural substance such as poly lysine and arginine chitosan. In 
order for a cationic antibacterial substance to be ion-exchangebly 
carried, a base material previously having cation exchange groups 
such as a carboxyl group and a sulfonic group or a base material 
previously graft polymerized with a monomer convertible to a group 
may only be brought into contact with a fluid containing a cationic 
antibacterial substance . 

[0009] In the case of an anionic antibacterial substance such 

as an organic acid, an anion exchange group is introduced in the 
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same manner and an anionic antibacterial substance can be carried 
in the same manner. The use of an anion exchange group such as 
a quaternary ammonium group exhibits antibacterial action by 
adsorptlve trapping of microorganisms. On the other hand, when 
an antibacterial substance such as copper and silver ions is ion- 
exchangeably carried, the antibacterial substance is slowly 
dissolved out into water to exhibit an antibacterial action. By 
this dissolution, the antibacterial action is exhibited even in 
the inside of piping where the hydrophilic fiber- like material is 
difficult to install. To employ whichever antibacterial action 
can suitably be decided depending on the place to be applied, the 
use conditions and the like. The object of the present invention 
is to perform slime control in a drain pan using the following means. 
Namely, the first is to install a hydrophilic fiber-like material 
for a limited period of time, and thus the effluent of slime can 
be prevented in use, and the slime and the fabric-like material 
are peeled and removed after use, and accordingly periodical 
cleaning is very simple. 

[0010] The second is to use a hydrophilic fabric-like material 

in which ion-exchange groups have been introduced into the graft 
side chains by utilizing radiation graft polymerization, and thus 
the hydrophilic fabric- like material exhibits effect on trapping 
microorganisms which cause the generation of slime. Furthermore, 
also when an antibacterial substance is ion-exchangeably carried, 
the dissolving concentration of the antibacterial substance is 
high and the slime controlling effect by sustained release action 
is high. Even if the surface of a fabric of the adsorptlve trapping 
type is covered with excess slime or the antibacterial substance 
is damaged from a fabric of the dissolving type to cause the 
generation of slime, the effluent of an agglomerate can be 
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controlled by the trapping action of thie fabric-like base material. 
Further, in exchanging the fiber- like base material, the slime is 
removed together with the fiber-like base material, and thus a 
cleaning effect is also exhibited. By such effects, clogging of 
a water receiver device and a piping system including, for example, 
a drain pipe can be avoided over a long period of time. 
[0011] 

[Examples] The present invention will be specifically explained 
referring to the following examples . 
Example 1 

(a) Production of Hydrophilic Fiber- like Material 

(1) A nonwoven fabric composed of polyethylene fibers and having 
an areal density of 45 g/m^ was irradiated with electron rays, and 
then dipped in an acrylic acid aqueous solution to conduct graft 
polymerization. This nonwoven fabric was dipped a 1% sodium 
hydroxide to effect ion exchange to form a Na-type material, and 
then dipped in a 1% silver nitrate aqueous solution to prepare an 
antibacterial nonwoven fabric carrying silver ions which is 
designated hydrophilic fiber- like material A. 

(2) The same nonwoven fabric as in (1) was irradiated with 
radiation in the same manner as in ( 1 ) , then graft polymerized with 
glycidyl methacrylate and subjected to sulfonation. The obtained 
nonwoven fabric had an ion exchange capacity of 2.45 meq/g. This 
nonwoven fabric was dipped in a 1% copper nitrate aqueous solution 
to prepare an antibacterial nonwoven fabric carrying copper ions 
which is designated hydrophilic fiber-like material B. A 
conceptual view is shown in Fig. 3 (a). 

( 3 ) A nonwoven fabric composed of polypropylene fibers and having 
an areal density of 80 g/m^ was irradiated with gamma rays , and then 
dipped in a 4-vinylpyridine solution to conduct graft 
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polymerization. This nonwoven fabric was dipped in a methyl iodide 
fluid to effect formation of a quaternary ammonium product which 
is designated hydrophilic fiber-like material C. A conceptual view 
is shown in Fig .3(b). 

[0012] (4) The procedure of treating the nonwoven fabric 

(3) leading to completion of graft polymerization was repeated in 
the same manner as in (3), and the obtained nonwoven fabric was 
subjected to formation of a quaternary ammonium product with benzyl 
bromide. This product is designated hydrophilic fiber-like 
material D. 

( 5 ) A nonwoven fabric composed of polypropylene fibers and having 
an areal density of 56 g/m^ was irradiated with gamma rays , and then 
dipped in a chloromethylstyrene solution to conduct graft 
polymerization. This nonwoven fabric was dipped in a triethylamine 
solution to effect formation of a quaternary ammonium product which 
is designated hydrophilic fiber- like material E. 

(6) A sponge sheet composed of a foamed polyethylene and having 
an areal density of 30 g/m^ was irradiated with electron rays, and 
then dipped in a chloromethylstyrene solution to conduct graft 
polymerization. This sponge was dipped in a triethylamine aqueous 
solution to effect formation of a quaternary ammonium product. 
This sponge was further dipped in an o-phenylphenol sodium salt 
aqueous solution to prepare an antibacterial sponge carrying 
o-phenylphenol which is designated hydrophilic fiber- like 
material F. 

[0013] (b) Apparatus Used in Slime Controlling Test 

The upper portion and the lower portion of each hydrophilic 
fabric-like material prepared in (a) were held with a net, and at 
the position of a drain pan in Fig. 1, a wire was fixed. This wire 
made it easy to mount the fabric- like material on the drain pan 
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of an air conditioner and to prevent falling off of the fiber- 
like material by being whirled up when dried and clogging of a drain 
pan opening. Further, the wire was fixed in such a manner as to 
be easily removed after use. 
(c) Slime Controlling Test 

In the drain pan of an air conditioner installed in each of 
computer rooms a, b, c, d and e in the Kanto District and the Tohoku 
District, the hydrophilic fiber- like materials A, B, C, D, E and 
F were installed in the manner as described in (b) from April to 
the end of October when slime was easily generated. The state of 
generation of slime at the end of October was as shown in Table 
1. 



[0014] 
[Table 1] 

Table 1 State of Generation of Slime 
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In Comparative 
Example -d 

the drain pan was dried. 



Generation of Slime: x: very much. A: much, O: slight, @: none 



[0015] The operation conditions of an air conditioner were not 

the same and thus, simple comparisons are difficult but it is clear 
that the slime controlling method according to the present 
invention has suppressed the generation of slime. When the 
fiber- like material was removed at the place where the state of 
generation of slime was A or O , the slime was peeled together with 
the fiber- like material and the metallic surface of the bottom of 
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the drain pan was observed. Further, In Comparative Examples a 
and c, such an accident that the condensate water overflowed the 
drain pan and was spread over the floor of the computer room 
occurred* Even at the places where the water did not overflow from 
the drain pan, the slime firmly adhered to the bottom of the drain 
pan, and periodic cleaning took much time. On the other hand, at 
the places where the present Invention was carried out, there were 
none of accidents of overflowing of condensate water, and 
periodical cleaning could very easily be done. 
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